Sitting or orthostatic positions and trinitrine-like drugs reduce venous return. We focused on the non-invasive assessment of postural-induced cardiovascular stress and isosorbide dinitrate (IDN) induced changes in 8 male patients with coronary artery disease (CAD), using polygraphic recordings by means of a Thermistor Pulse Transducer.
RESULTS
Control conditions: The HR and mean blood pressure (MBP) significantly increased in orthostatism as compared to the supine position (p<0.001 and p<0.01, respectively), while the triple product (TP) decreased with changes from clinostatism to a sitting position. It showed a further significant decrease in orthostatism (Table I ). The PEP gradually increased from clinostatism to orthostatism. The EMS decreased significantly in orthostatism (as the Table I . Table I. sum of prolonged PEP and shorter LVET)(p<0.001 vs the other two positions). Finally, the % diastole (%D) shows a statistically significant decrease with changes from clinostatism to the sitting position and from the latter to orthostatism (Table II) . Drug administration: After IDN, the HR progressively increased with changes to clinostatism and to orthostatism, the MBFP decreased only in the orthostatic posture (p<0.01) and the TP was unaffected (Table III) . The PEP was significantly greater in the sitting position than in clinostatism (p< 0.01) but significantly decreased in orthostatism (p<0.001 vs clinostatism and p<0.01 vs sitting posture). The EMS decreased progressively from clino- statism to orthostatism, while the %D showed a significant decrease only in orthostatism (p<0.001 vs clinostatism and p<0.01 vs sitting position) (Table  IV) .
IDN vs control: IDN administration induced a statistically significant increase in HR and a decrease in MBFP in all three postures, when compared to control values. The TP was unchanged (Fig. 1) . The PEP values increased after IDN in clinostatism (p<0.01) and the sitting position (p< 0.05) and decreased in orthostatism (p<0.01). The EMS and %D were significantly reduced by IDN in all three postures (Fig. 2) . sensitive index of changes in cardiac preload and myocardial inotropic status.5) Moreover, recent reports have focused on diastolic time interval, which is well correlated with myocardial perfusion in patients with severe coronary artery disease.6) In particular, it has been recently proposed that % diastole is a useful measure that is non-linearly correlated to HR and EMS changes.10) Therefore, we focused on changes in HR, mean blood pressure, PEP and % diastole to assess the hemodynamic response to IDN in three different postures.
Polygraphic recordings were simplified by means of TPT, which has been demonstrated to be particularly useful in the study of the STI changes during exercise or postural stress. 8) According to previous observations in normal subjects,7) we observed in our patients, in control conditions, a progressive increase of HR and BP passing from clinostatism to orthostatism. The reduction of the preload induced an increase in the PEP and a decrease in LVET. The EMS, as the sum of PEP plus LVET, decreased in orthostatism. IDN administration induced an enhancement of the physiological response to postural changes. The IDNinduced reduction in preload evoked, in orthostatism, a significant fall in BP with a consequent increase of the adrenergic reflex response, as demonstrated by the higher HR and the diminished PEP value as compared to control condition.
PEP/LVET ratio has been found in previous studies to be inversely correlated to the ejection fraction in resting and supine positions.12) The PEP/ LVET ratio usually rises when cardiac preload decreases and, vice versa, decreases when myocardial inotropic positive changes occur. In this study, we excluded the ratio because, during an adrenergic positive inotropic effect, as in orthostatic responses to IDN, both PEP and LVET decrease with different slopes.
It is reported that high HR or prolonged EMS decrease DT and % diastole.10) A reduction in cardiac preload induces an increase of HR and a decrease of EMS. As a consequence of these effects, with greater influence of HR, % diastole shows a marked reduction, mainly in the orthostatic position. IDN administration induced in our patients tachycardia and a decrease in EMS, with a resulting significant fall in % diastole.
O ur results suggest that, in orthostatism, IDN induces a fall in BP and, as a consequence, an adrenergic stimulation occurs with tachycardia and a decrease in PEP. The TP, an indirect index of O2 consumption, was not modified by IDN, while the % diastole decreased. This observation may reflect a slight decrease of myocardial perfusion. On the other hand, our group of patients represented a homogenous population with stable resting BP values and they had previously received oral IDN. This may have reduced the effect of IDN administration. It is, therefore, noteworthy that a marked fall of BP (after IDN) could be obviously dangerous in patients with CAD. Indeed, the combined administration of IDN and hydralazine was found to be dangerous in patients with congestive heart failure during postural stress.13) It is reported that these subjects change poorly in preload when postural variations occur.14) Thus, caution should be used in acute administration of nitrates to patients with severe CAD when sudden postural changes might occur, since there are largely different individual hemodynamic responses to vasodilator drugs. These individual drug responses should be tested in each patient before initiating treatment and polygraphic studies seem to represent a useful, non-invasive and reproducible technique to evaluate these hemodynamic responses.
